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Mandrel-Locking Unit For Print Roller Mandrels In A 
Rotary Printing Machine 

This is a nationalization of PCT/EP2004/005488 filed 18 May 2004 and published in 
German. . 

The present invention relates to a mandrel-locking unit in accordance with the preamble 
of the main claim 1. v 

The processing of different print jobs frequently necessitates, the replacement of printing 
plates. Therefore print rollers are known from the prior art that comprise print roller 
mandrels whose print roller sleeves, the so-called sleeves - can be pulled off and put back 
on again. In order to replace the sleeves without having to remove the print roller from 
the printing machines, the print roller mandrels are arranged such that their one end 
usually floats. The free end is embraced by a bearing during the printing operation. 
Within the framework of the present invention, all rollers involved in a printing process 
are referred to as print rollers. 

The patent application DE 197 05 369 A 1 illustrates, for example, a printing machine of 
such type. A bearing block is assigned to every roller involved in the printing process. 
The bearing block can be displaced in relation to the roller after the connection of the 
bearing to the roller is released. The actual bearing is located in a bearing head that can 
be displaced using guides extending parallel to the axis of the roller. The process takes 
place by means of a piston cylinder unit. The unit consisting of the bearing, the mandrel- 
mounting element, the guides, and the piston cylinder is often also referred to as mandrel- 
locking unit. 
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However, the disadvantage of this design is that the mandrel-locking unit has an overall 
depth that results from its design and that is composed of the depth of the bearing piston 
and the maximum stroke of the piston cylinder unit. This overall depth brings about a 
space requirement on the operating side of the printing machine. This space requirement 
has a restrictive effect on the comfortable operability of the printing machine. 

The patent application US 3,147,702 suggests a similar mandrel-locking unit in which, 
however, it is not the bearing, but instead the roller journal that is pulled off from the 
roller. The shaft journal is thus a component of the mandrel-locking unit. In this 
arrangement, the shaft journal is surrounded by the piston that is designed as a hollow 
space. However, this mandrel-locking unit also exhibits the disadvantage of a large 
overall depth. 

Therefore, the objective of the present invention is to suggest a mandrel-locking unit that 
has a more compact design and a lower overall depth. 

This objective is achieved by a mandrel-locking unit having the characteristics specified 
in the main claim 1. 

Here, the boundary surface, as mentioned in the preamble of the main claim, is the part of 
the surface of the piston that delimits the pressure chamber of the pressurizing medium 
cylinder. 

The mandrel-mounting element is a component that is suited for the purpose of mounting 
the mandrel on the mandrel-supporting surface. Since the mandrel is supported on its 
supporting surface with the help of bearings, it is also usually embraced by this bearing. 
As a rule, the mandrel-mounting element is designed as a sleeve. In order to slide the 
mandrel-mounting element, it is connected to the piston at a connecting point. 
In a first advantageous embodiment of the present invention, the distance between the 
boundary layer and the connecting point is smaller than three quarters of the maximum 
stroke of the piston in the cylinder. 
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In a second particularly preferred embodiment of the present invention, the distance 
between the boundary surface and the connecting point is smaller than half of the 
maximum stroke of the piston in the cylinder. Such an embodiment provides a good 
compromise between a compact design and a secure guide of the mandrel-mounting 
element in the guide sleeve, for instance, to prevent a tilting effect. Of course, the 
distance can also be significantly smaller. 

Another advantage of this embodiment of the present invention is that, if enabled by the 
design, the displacement area of the mandrel-mounting element and the pressure chamber 
into which the piston can move, merge into one another in the axial direction. In this 
manner it is possible, among other things, to completely omit the use of the piston rod 
that in known mandrel-locking units is at least as long as the maximum stroke of the 
piston. 

In case the pressure chamber and the displacement area merge into one another, it is 
advantageous if the inner diameter of the pressurizing medium cylinder is larger than the 
outer diameter of the mandrel-mounting element. 

In this manner a direct transfer of force is ensured from the piston onto the mandrel- 
mounting element. 

It is particularly advantageous if the piston is a disk without a piston rod. Since the 
mandrel-mounting element would then take over the guide function of the piston rod, the 
former must be provided with a larger overall length than the maximum stroke of the 
piston. 

In order to ~ensure a secure connection between the piston and the mandrel-mounting 
element, it is advantageous to provide a screwed connection between these two elements. 

In a third advantageous embodiment of the present invention, both the mandrel-mounting 
element as well as the pressurizing medium cylinder are designed as circular cylinders. 
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The axes of symmetry of these two circular cylindrical comppnents extend parallel to one 
another, without being aligned with one another. Thus the result is an easy acentral 
connection between these two components with the advantage that the mandrel-mounting 
element can be arranged on one side of the guide bushing. In a printing machine with an 
interaction of two print rollers having a small outer diameter, the minimum outer 
diameter is determined by the dimensions of the mandrel-locking unit. Should the 
mandrel-mounting element be arranged in a displaced manner, the minimum distance can 
be reduced again so as to enable the reduction of the minimum print repeat range of the 
printing machine. 

The present invention can be used advantageously in flexographic printing machines or 
gravure printing machines: However, it can also be used in printing machines that operate 
according to other principles. 

A preferred embodiment of the present invention is set forth in the following description 
in conjunction with the drawing, of which the individual Figures illustrate: 

Fig. 1 a mandrel-locking unit according to the invention with enclosed mandrel- 

supporting surface, 

Fig. 2 a mandrel-locking unit according to the invention with a released mandrel- 

supporting surface, 

Fig. 3 view of the section along III - HI of the mandrel-locking unit illustrated in 

Figure 1 . 

Figures 1 and 2 illustrate a mandrel-locking unit 1 substantially comprising a pressurizing 
medium cylinder 2. The pressurizing medium cylinder 2 has a pressure chamber 3 into 
which a piston 4 can be slid. The piston 4 has on its outer circumference a sealing ring 5 
that, as is known, prevents compressed air from one side of the piston 4 from reaching its 
other side. The compressed air is. fed into the pressure chamber 3 by the compressed air 
inlets 6, 7. The pressurizing medium cylinder 2 has, in addition to the pressure chamber 
3, a guide area 8 in which the mandrel-mounting element 9 is supported slideably. The 
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pressure chamber 3 and the guide area 8 are separated from one another by the mandrel- 
mounting element 9 and the sealing ring 10. In one section with an extended inner 
diameter, the mandrel-mounting element 9 supports a bearing 11, for instance a roller 
bearing that can enclose the mandrel-supporting surface 12 of the print roller mandrel 13. 
In order to transfer the force that acts due to the supply of compressed air on the piston 4 
onto the mandrel-mounting element 9, both components are connected to one another in a 
manner that is not illustrated elaborately here. This connection is formed advantageously 
by using a screw. v 

In the operating state illustrated in Figure 1, compressed air is applied to the pressure 
chamber by means of the compressed air inlet 6 so as to moVe the piston 4 in the axial 
direction onto the print roller mandrel 13. The guiding of the mandrel-mounting element 
9* in the pressurizing medium cylinder 2 ensures the axial guiding of the piston 4. During 
the printing operation, pressure is applied to the pressure chamber 3 so as to prevent any 
unwanted separation of the bearing 1 1 and the mandrel-supporting surface 12. 

In order to achieve the operating state illustrated in Figure 2, compressed air is applied to 
the pressure chamber by means of the compressed air inlet 7 so as to move the piston 4 
and with it the mandrel-mounting element 9 away from the print roller mandrel 13 and 
into its end position illustrated in Figure 2. After the release of the mandrel-supporting 
surface 12, the print roller mandrel 13 and the mandrel-locking unit 1 can be moved in 
relation to one another. In the illustrated embodiment, the mandrel-locking unit 1 is 
moved in the direction of the arrow x. For this purpose the pressurizing medium cylinder 
2 has a break-through 14 at at least one point. 

Figure 3 illustrates the arrangement of the piston 4 and the mandrel-mounting element 9 
that can be displaced easily in order to minimize the distance between the mandrel- 
mounting element 9 and the outer edge of the pressurizing medium cylinder 2 on the side 
of the break-through 14. 
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List of Reference Symbols 


1 


Mandrel-locking unit 


2 


Pressurizing medium cylinder 


3 


Pressure chamber 


4 


Piston 


5 


Sealing ring 


6 


Compressed air inlet 


7 


Compressed air inlet 


8* 


Guide area 


9 


Mandrel-mounting element 


10 


Sealing 


11 


Bearing 


12 


Mandrel-supporting surface 


13 


Print roller mandrel 


14 


Break-through 


X 


Direction of movement of the mandrel-locking unit 



